They are kept in dr~ cool, well ventilated rooms, and the piles of seeds are often tu.::'ned completely over to keep them from.mould or decay.
The seed, as it comes from the exporters, is always full of impurities--not only dust and chaff but also other seeds which may become mixed wlth the linseed, such as rape seed, nustard seed, also sand and earth. The chaff and dust can be removed by exhaust fans. Then the seed is put on an oscillating screen. The seeds drop through and leave the coarse impurities behind.
Before the oil can be extracted the cells or particles which hold the oil must be broken up.
So heavy rolls ar~ used to crush the seed. Often When the seed is unusually dry a small amount of water is added to make a homogeneous mass. The machinery in use today is a series of rolls, four in number, arranged one above the other. The seed is fed in between the two top rolls, am is then worked down between the second ani third rolls. The we.ight of each roll rests on those below it, so that when the seed is between the third and fourth rolls it has the pressure of all three rolls upon it. In this way it becomes crushed to a very fine meal~ The meal ma~ be expressed cold, or it may be heated. A great deal of it is heated so as to make the oil run more smoothly.' If moisture is a1so present the heat and moisture combined help break . the cell walls, and loosen the gelatinous coating which covers the outside of the cells. The heat also tends to coagulate some of the albuminous material dissolved in the oil.
The oil was formerly heated over" an open fire in an iron pan, or with hot water, but the . dange~ of overhetlng was very great. The result was always a burnt oil or one with a strong odor, or a·dark color. Today the meal is heated in a stea~jacket-kettle, with the temperature carefully regulated.
Cold pressed oil makes a much better grade of oil than hot pressed oil. The color is lighter, but the yield Is Dot quite so ~arge, since the oil does not flow so eaSily, and for this reason the greater the per cent of oil is expressed hot. Cold pressed oil is used more for edible purposes than for the paint industry.
There are three general methods for obtaining the oil fro~ the seed--rendering, extraction with a solvent, and expression.
Rendering is the oldest method. lt was used centuries ago by the natives of West Africa and other uncivilized countries in obtaining crude oil from the seeds. The meal was either heated over an open fire in a kettle, or was boiled with water and the oily layer run off. But this method seemed to chagge the constitution of the oil, and allowed many impurities to flow into the oil, and this process is never used today.
The extraction with a solvent is used extensively. The method as given by Ennis. is as follows:
The seed is not ground so fine-as for expression with pydraulic press. It is then heated to 180 0 to drive off moisture. The meal is put into a percolator. The solvent(naphtha) is passed througp a coil, with steam in the shell, to increase its solvent power. The naphtha then drops in on top of the coarse meal. It percolates through the meal and the solution of oil in the solvent is drained off at the bottom of .the tank. This solution passes through the tubes surrounded by steam. This boils off the naphtha, whfh goes to the conde~ser to be used aga!n, and the oil goes to a container. This process is carried u-_ -6on for three days, for at the end of that tine the greater part of the oil is extracted. l'he oil in the tank is then raised to high temperature to drive off any remaining naphtha. Engleduc has a method of refining by means of ozone. The moisture ls all removed from the oil and no heating is necessary to destroy the color of the oil.
The 'wet process' consists of passing steam through a mixture of linseed oil and hot water from abe to two hours. This mixture is allowed to stand, and after several days it is found that the impurities form a white layer between the oil and the water layers. The oil is then drawn off from the water and is heated to 220 d~grees to drive off any remaining water. Sometimes Fuller's earth or lead sulphate is added to bring down any colloidal matter or any coloring material.
"
In Nordlinger's process the organic fatty The principal bleaching agents emplpyed today are sodium peroxide, hydrogen peroxide, chlorine, 'calcium chloride, potassium permanganate, potassium piehro~tej 9%One, su1phur'ous acid, and sodium thiosulphate.
• Bleaching with light is really the best meth-o~ of bleaching, for in this way the oil is not changed materially. The only change is tbat the oil becomes somewhat thickened and slightly rancid, but the main objection to the method is the length of time which tbe process requires. The oil must be stored for several months before any bleaching takes p1ace~ Today the 011 is placed in shallow tanks and exposed to the direct sunlight. If the rays of the, sun can, penetrate through the whole depth of the 011 the process can be completed in a much shorter length of time, usually in four to five weeks. The rays of the SlID have the bleaching effect, and if the oil is kept in a dark place or in deep tanks the same process WQuld take months. In case ozone is used instead of air, the process takes but four to five days. The oil is bleached by aspirating the ozone through the oil.
The basis of the action of the chemical agents is the action of the chlorine or the oxygen.
In the case of the ozidizing agents, sulphuricooid or hydrochloric acid 1s added to tree the ozygen or Only a small per cent of acid or oxidizing agent has to be added to get the desired effect, but even that small amount injures the oil.
Oil is often bleached with Fuller's earth, which consists chiefly of silica, alumina, iron, and lime. This is added to the oil in a very~ll quantity and mixed with the oil for three to f our hours, and kept at a temperature of 200 degrees. This process is more or less mechanical, the Fuller's earth taking up any suspended material, and is not dependent on any chemical action. The solid stearin separates out at this temperature and after filtration the oil is ready for the market.
This oil is very highly refined and very pure. It is used princip~lly in varnish making. Cobalt is the best drier in use today. In this process it is thought that the oil po:J.ymerizes, fur it always thickens, and upon analysis. it is found that the mol- The oil is thought to contain from ten to thirteen per cent solid fatty acids, that is, stearm, Oleic acid is a colorless aCid, with no effect on litmus. On exposure to air and sunlight it turns yellow. After sometime it becomes rancid and forms decomposition products, consisting mainly of formic, azelaic, and di-hydroxy stearic acids '28,29 When oleic acid is heated with hydriodic acid and phosphorus stearic acid results so
The presence of only one double bond in oleic acid is proved by its power to absorb only two atoms of bromine or iodine, giving di-Qrom or dliodo stearic acids. Also, its oxidation with alkaline permanganate giveing di-hydroxy stearic acid proves ~his formula. Hazura was the first to make the rule that unsaturated acids absorb as many hy- Hydrogen has no effect on the oil under ordinary conditions, but when a catalyst, such as nickel, platinum, or palladium are used the hydrogen gas is absorbed quite readily by the oil, the unsaturated rad- boiled oil, that is,it dried better and faster, but the total amount absorbed was the same.
Hal:(>hen studied the work of Mulder and of Hazura and Bauer and drew the following conclusions:
1. The acids of the dry~ng olls behave in the same manner as the glycerides.
2. T.he oxygen absorbed satura tes the unsaturated bonds and also causes the formation of alcoholio products. Livachc also worked on the oxidation, and got very accurate results. He tested the oil with substances that would ineraase their drying properties.
He exposed the films for two years, analyzing the sam- Various oxidizing agents were added to lin- -38- seed oil, and the effect noted carefully.
10 cubic centimeters of concentrated nitric acid were added to 100 cubic centimeters of the oil and the mixture put on a water bath for twenty-four hours. The mixture turned dark immediately and aftrer the mass had been allowed to cool it was found that a solid substance had been formed. This substance was removed from the oily mixture and examdned. It was found that it was linoxyn, the same substance formed by air oxidation of linseed oil.
Sulphuric acid and potassium dichromate were added to another 160 cubic cantimeters of oil.
The mistur& immediately turned very dark. No solid substance was formed from this oxidation, however.
The effect of hydrogen peroXide was also investigated. 20 cubic centimeters ~f hydrogen peroxide were added to 50 cubic centimeters of linseed oil. The oil became lighter in color, but showed no oxidation products, showinj that hydrogen peroxide is too weak an oxidizing agent, and merely had a bleaching effect on the oil. 
